Enhanced cellular uptake and in vitro antitumor activity of short-chain fatty acid acylated daunorubicin-GnRH-III bioconjugates.
Here we report on the synthesis and biochemical characterization (enzymatic stability, cellular uptake, in vitro antitumor activity, membrane interaction and GnRH-receptor binding affinity) of novel short-chain fatty acid (SCFA) acylated daunorubicin-GnRH-III bioconjugates, which may serve as drug delivery systems for targeted cancer chemotherapy. Ser in position 4 of GnRH-III was replaced by Lys, followed by the acylation of its ε-amino group with various fatty acids. SCFAs are potentially chemoprotective agents by suppressing the growth of cancer cells and therefore may enhance the antitumor activity of the bioconjugates. We found that all synthesized bioconjugates had high cytostatic effect in vitro, were stable in cell culture medium for 6 h and degraded in the presence of rat liver lysosomal homogenate leading to the formation of an oxime bond-linked daunorubicin-Lys as the smallest active metabolite. In the presence of α-chymotrypsin, all compounds were digested, the degradation rate strongly depending on the type of fatty acid. The bioconjugate containing Lys(nBu) in position 4 was taken up most efficiently by the cancer cells and exerted higher in vitro cytostatic effect than the previously developed GnRH-III((4)Lys(Ac), (8)Lys(Dau = Aoa)) or the parent GnRH-III(Dau = Aoa) bioconjugate. Our results could be explained by the increased binding affinity of the newly developed compound containing Lys(nBu) to the GnRH receptors.